Benign exertional headache in the form of sudden onset of a generalised headache, during any form of exertion has been described in patients with sexual headache,2-although any apparent association between vascular sexual headache and exertional headache has been the subject of conjecture. This study aimed to evaluate the interrelationships between benign vascular sexual headache and benign exertional headache as well as determining the prognosis for patients who experience benign vascular sexual headache (type 2).
Method
Patients previously evaluated by the authors in whom a diagnosis of benign vascular sexual headache (Type 2) had been made were included in the study. Benign vascular sexual headache was defined as the sudden onset of a throbbing or a constant headache during sexual activity, at or around the time of orgasm, (in whom other causes such as subarachnoid haemorrhage were excluded or considered unlikely according to history, examination, and at times, special investigation. Benign masturbatory cephalgia was excluded).
Attempts were made to follow up and interview all patients. Patients unable to be followed up were included in the data used to calculate the percentage of patients with benign vascular sexual headache who also experienced benign exertional headache, and the age and sex distribution at presentation only. The original case records were reviewed and this information in combination with that obtained at the follow up review was used to record age at onset of headache, sex, type of sexual headache, personal or immediate family history of migraine (Definition7), and other headaches including exertional headaches (defined as sudden onset of a "benign" sustained headache during any form of exertion, intentionally distinguishing it from certain strain or valsalva headaches where there is a short lived exacerbation of a pre-existing headache). Also recorded were months of follow up (from time of initial assessment rather than initial headache); number of attacks before presentation; time to diagnosis; circumstances of recurrence; possible predisposing factors for initial and any recurrent headache; investigations performed; presence of other medical illnesses before and after initial assessment. Patients were classified into those experiencing benign vascular sexual headache alone, and those experiencing both benign vascular sexual headache and benign exertional headache. The latter group was reclassified according to whether the exertional headache had occurred within 72 hours of the sexual headache (close), or more than 72 hours apart (remote).
Results
The records of 45 patients with benign vascular sexual headache were reviewed. Thirty nine patients were first seen in private rooms and six patients were first seen in the hospital emergency department. Twenty seven (60%) of the headache patients had experienced benign vascular sexual headache alone and 18 (40%) had experienced both benign vascular sexual headache and benign exertional headache. The mean age, age range, and sex distribution are shown in table 1 for all patient groups. Patients followed up were representative of the original sample in terms of age and sex distribution (Students t test and normal approximation to the binomial distribution, respectively), with 17 of them experiencing benign vascular sexual headache alone and 13 of them experiencing both benign vascular sexual headache and benign exertional headache.
The following information was obtained at follow up: 1) The mean (SD) duration of follow up was 74 (51-7) months with a range of 9-236 months; 2) A history of migraine was found in 47% of patients and a family history in 30% of patients (table 2); 3) All patients experienced their sexual headaches whilst undertaking an "active" role (as defined by the patient) in sexual activity; 4) Patients had experienced from one to innumerable benign vascular sexual headaches and/or benign exertional headaches before initial review.
Benign vascular sexual headache alone patients (17 patients) On specific questioning at follow up, 59% (10/17) of the benign vascular sexual headache patients could identify stress and/or fatigue as a contributing factor to their initial headache. 2) Following diagnosis 41% (7/17) had recurrences and two of these patients experienced their headache recurrences in distinct clusters.
Case 1 was a 29 year old woman who had had 10 attacks of benign vascular sexual headache over a four week period. She abstained from further sexual activity for a two month period until the diagnosis was made. Following reassurance and a two week course of propranolol (40 mg daily), she resumed sexual activity. The headaches had occurred at times of significant financial and social stress which had resolved by the time she resumed sexual activity. Three years later she had three further attacks of benign vascular sexual headache over a one week period at a time of similar stresses to the first occasion. She abstained until the financial and social pressures had eased and then resumed sexual activity without further headache. Benign vascular sexual and exertional headache patients (13 patients) Patients were classified into two well defined groups; 1) The first group experienced their (vascular) sexual and exertional headaches within 72 hours of each other ("close" benign vascular sexual and exertional headaches) (8/9 patients within 48 hours and 5/9 patients within 24 hours.) Either sexual (4/9) or exertional (5/9) headache occurred first. The headache was often linked by a residual headache, which was typically mild, constant, and generalised. The severity and length of the benign vascular sexual headache and benign exertional headache were usually variable although the headaches were of a similar quality and distribution. Recurrences occurred in 1/9 patients with "close" benign vascular sexual and exertional headaches when he experienced a single exertional headache eight years later (with a 10 year follow up period from presentation). Another patient, a 37 year old man, recalled at follow up a similar benign vascular sexual headache 20 years previously when orgasm occurred in the standing position.
2) The second group experienced their headaches separated by more than 72 hours ("remote" benign vascular sexual and exertional headaches). These four patients experienced their sexual and exertional headaches separated by between one month (in a patient with recurrent benign exertional headache), and several years. Recurrences appeared in 2/4 patients with "remote" benign vascular sexual and exertional headaches with both patients (a 26 year old female and a 20 year old male) experiencing recurrent exertional headache. Both patients have adapted their lifestyle to avoid further headache, which in one patient proved unresponsive to propranolol therapy. Reassurance has been the main method of treatment with propranolol proving effective in 4/5 patients in which it was used. Two of the patients have coped with recurrent exertional headache by lifestyle modification, and the other 11 have not required further treatment for recurrences.
Five of the thirteen patients experienced their exertional headache whilst undertaking isometric exercise such as screaming, singing or performing a valsalva manoeuvre and a further five during isotonic exercise such as running or hurrying up a few steps. The remainder were participating in exercise that involved both isotonic and isometric activity (three). There was no association between the type of exercise and other variables.
Discussion
A subgroup of patients with benign vascular sexual headache who also experience benign exertional headache has been identified in this study. Previous reports of patients experiencing both benign vascular sexual headache and benign exertional headache are scarce, although two patients described in this series have been previously reported,45 and Powell6 reported a weight lifter who experienced an exertional headache whilst doing leg presses and then four days later experienced a vascular sexual headache. In Lance's2 original series of 21 patients with type 1 and 2 benign sexual headache, two patients with benign vascular sexual headache also experienced exertional headaches, but these were of a different quality, as were the exertional headaches in the patient described by Paulson and Klawans. 3 Lance also described one patient with type 1 benign sexual headache whilst undertaking a passive role in the sexual act,2 but this patient cannot be compared directly with the benign vascular sexual headache patients in this study. It is important when attempting to identify any association between benign sexual headache and benign exertional headache that one subdivides benign sexual headache according to the presumed pathophysiology. In this study, the patients experiencing benign vascular sexual headache and benign exertional headache all experienced sudden onset of a sustained vascular headache during the relevant activity. Hence, it is reasonable in some of these patients to interpret that the sexual activity represents a form of exertion with additional autonomic changes that occur with orgasm. 8 Further support for this concept comes from the work of Masters and Johnson,9 and others,101' on the physiological changes associated with coitus. They have documented rises in heart rate, systolic and diastolic blood pressure approaching those that may be achieved with exercise, particularly in younger patients around the time of orgasm. Perhaps sexual activity should be viewed more as a vigorous forni of physical exertion, which in many patients is their major form of physical exertion. This is in keeping with the recognised association between the unfit and overweight patient and sexual headaches.'3 It seems likely that both benign vascular sexual headache and benign exertional headache, in some circumstances share a common pathophysiological basis, possibly related to haemodynamic changes that occur at the time of orgasm with stretching of pain sensitive intracranial structures.
Patients experiencing benign vascular sexual headache and to a lesser extent, benign vascular sexual headache and benign exertional headache together showed a strong male predominance (table 1) . This is in contrast to the female predominance found in migraine patients and may in some circumstances relate to the degree of physical exertion in the sexual act. In this series of benign vascular sexual headache patients, a past history ofmigraine was found in 47% of patients and a family history in 30%. Previous reviews of benign sexual headache have found a lower prevalence of migraine. Johns ' Benign vascular sexual headache and benign exertional headache with their sudden onset may in many ways mimick a small subarachnoid haemorrhage. In studies of patients with subarachnoid haemorrhage 3-8-12% occur during sexual intercourse.7 18 These can often be distinguished from benign sexual headache by the absence of previous sexual headaches, alteration of consciousness, longer duration of the headache, and signs of meningeal irritation including neck stiffness (and low back pain and sciatica in the ambulant patient). In patients in whom the clinical differentiation is unclear a cranial CT and CSF examination may be required. The "sentinel headache" of subarachnoid haemorrhage may prove more difficult to distinguish from benign sexual or exertional headache, in those cases in which it is due to stretching or haemorrhage into the aneurysm wall rather than to a minor leak into the subarachnoid space.'920
The paroxysmal nature of benign vascular sexual headache extends beyond the association with stress and fatigue as noted in this study. It is not known why benign vascular sexual headache (and also benign exertional headache) occur with such variable patterns. Not surprisingly therefore 41% of patients with benign vascular sexual headache experienced recurrences from months to years after initial presentation and diagnosis, and six of these seven patients recalled stress or fatigue as being a major factor at the time of recurrence. As expected this is similar to the findings of Rooke'2 who in his study of 93 patients with benign exertional headache found that almost two thirds of patients were still experiencing their headache after five years. The only previous prognostic study into benign sexual headache was that of Lance2 who found that after a follow up period of two to seven years (of patients with type 1 and 2 benign sexual headache) four of the 21 patients were still experiencing occasional sexual headaches. Wijdick2' in his study of 71 patients with thunderclap headache included three patients with benign vascular sexual headache and 12 patients with exertional headache. It is, however, unclear whether the sexual or exertional headache patients were represented in those with recurrences.
Propranolol has been described as an effective therapy for benign vascular sexual headache.'5 Many of our patients, however, responded to reassurance and explanation. When beta blockade was prescribed, a short course (two to eight weeks) seemed adequate, with recurrences not being directly related to stopping. Whilst the beta blockade may be important for its effects on the haemodynamic state or vascular hyperreactivity, other more acute factors (including stress and fatigue in a predisposed patient) must play a role. Indomethacin is the recognised treatment for benign exertional headache but was not evaluated in this study .22 There were no identifiable factors to differentiate the three groups of patients (ben-ign vascular sexual headaches alone, "close" benign vascular sexual and exertional headaches, and remote benign vascular sexual and exertional headaches) other than the priming effect that appeared to exist within the first two groups. Further studies of the pathophysiology of benign vascular sexual headache and its relationship with exertional headache are needed.
